WHAT IS CLAIMED IS: 

1. A disk array device comprising: 

a plurality of disk derives for saving data to be sent 
to a host system; 

a subset of said disk drives comprising a specific data 
group for saving write data received from said host system and 
at least one piece of redundant data generated from said write 
data, each of said disk drives containing a redundant data 
generating circuit for generating the redundant data from the 
data received from said host system and the data read from said 
disk drives; 

a disk control device for controlling data transfer 
between said host system and one of said disk drives ; 

said disk control device having a redundant data 
generating circuit and a processor for selecting said redundant 
data generating circuit inside of said one of said drives or 
said redundant data generating circuit inside of said disk 
control device; and 

wherein said processor serves to select one of the 
following : 

a use of said redundant data generating circuit inside 
of said one of said drives, 

a use of said redundant data generating circuits inside 
of said one of said drives and said control device, or 

a use of said redundant data generating circuit inside 
of said control device. 

2. A disk array device comprising: 

a plurality of disk drives for saving data to be sent to 
a host system; 
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a subsei: o£ said disk drives comprising a specific da-ba 
group for saving, in a distributed manner, divided parts of write 
data received from said host system and at least one piece of 
redundant data generated from the divided parts of said write 
data ; 

each of said disk drives having a redundant data 
generating circuit for generating the redundant data from the 
write data received and the data read from a disk; 

a disk control device for controlling data transfer 
between said host system and one of said disk drives, 

said disk control device including: 

a redundant data generating circuit inside of said control 
device itself for generating first new redundant data from said 
divided parts of said write data received from said host system, 
previous data to be updated by said divided parts of said write 
data, and redundant data of said divided parts of said write 
data concerning sal d data group and 

generating second new redundant data from said divided 
parts of said write data received from said host system and 
previous data not to be updated by said divided 
parts of said write data concerning said data group; 

a difference data generating circuit for generating 
difference data from said divided parts of said write data 
received from said host system and the previous data to be 
updated by said divided parts of said write data; and 

a microprocessor; 

wherein said microprocessor operates to select, for 
generating said redundant data, 

(i) generating of said first redundant data with said 
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genera'ting circuit inside of said control devic , 

(11) generating of said second redundant data with said 
generating circuit, 

(ill) generating difference data generated by said 
difference data generating circuit, for transferring said 
difference data to said one of said disk drives for saving the 
redundant data of said divided parts of said write data 
concerning said data group, and for generating new redundant 
data from said difference data and redundant data with said 
redundant data generating circuit Inside of said one of said 
disk drives , or 

(iv) transferring said divided parts of said write data 
received from said host system and the previous data to be 
updated by said divided parts of said write data to said one 
of said disk drives for saving the redundant data of said divided 
parts of said write data concerning said data group and for 
generating new redundant data from said divided parts of said 
write data, said previous data and said redundant data with said 
redundant data generating circuit inside of said one of said 
disk drives . 

3. The disk array device as claimed In claim 2 wherein said 
microprocessor selects: 

(1) said generating of said second redundant data inside 
of said control device if the conditional expression of 

(b+1) ^ 2* (a + 1) (where said write data Is divided into ^^a" 
parts, and ^^b'' is a number of said disk drives used in said data 
group, except for the disk drive which saves the redundant data 
included in said data group) 
is met ; next 
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(ii) said genera-bin^ o£ said fxTat, redundant data inside 
of said control device ±f the one of said disk drives for saving 
said redundant data is in use; next 

(iii) transferring said divided parts of said write data 
and the previous data to be updated by said divided parts of 
said write data to said one of said disk drives for saving the 
redundant data of said write data concerning said data group 
and generating new redundant data from said write data and said 
previous data and said redundant data with said redundant data 
generating circuit inside of said one of said disk drives if 
said write data length is equal to or shorter than a given length; 
next 

(iv) generating difference data generated by said 
difference data generating circuit, transferring said 
difference data to said one of said disk drives for saving the 
redundant data of said divided write data concerning said data 
group, and generating new redundant data from said difference 
data and redundant data with said redundant data generating 
circuit inside of said one of said disk drives if said write 
data length is longer than the given length. 

4. The disk array device as claimed in claim 2 wherein the 

microprocessor of said disk control device selects between the 
one of a redundant data generating circuit in a disk drive and 
the redundant data generating circuit in the disk control device 
which reduces a processing time of said write data , to a minimum, 
the processing time including a generation time of the redundant 
data . 

5 . A disk array apparatus for storing data used for a higher 

level device, comprising: 
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a. plurali'by o£ disk drives for s'torln^ wrlt.e da'ta from 
said higher level device and storing redundant data used for 
the write data; 

a disk control device for transferring the write data 
between said higher level device and said disk drives; 

a first redundant data generating circuit present in said 
disk control device, for generating the redundant data; 

a second redundant data generating circuit , present in 
one of said disk drives for storing the redundant data^ for 
generating redundant data used for the write data; and 

a processor present in said disk control device, for 
selecting one of said first and second redundant data generating 
circuits , 

wherein said processor selects said first redundant data 
generating circuit to generate the redundant data when said one 
of said disk drives for storing the redundant data Is being 
accessed while said processor selects said second redundant data 
generating circuit when said disk drive is being not accessed. 
6. A disk array apparatus for storing data used for a higher 

level device, comprising: 

a plurality of disk drives for storing write data from 
said higher level device and storing redundant data used for 
the write data; 

a disk control device for transferring the write data 
between said higher level device and said disk drives; 

a difference data generating circuit present In said disk 
control device, for generating difference data from the write 
data from said higher level device and old data to be updated 
by the write data; 
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a first: redundant data generator, present in each o£ said 
disk drives/ for carrying out an operation to generate new 
redundant data from either (1) the difference data and old 
redundant data, or (2) the write data from said higher level 
device, the old data to be updated by the write data, and the 
old redundant data; and 

a processor present in said disk control device, for 
selecting the operation said first redundant data generator to 
generate the new redundant data from either (1) the difference 
data and the old redundant data, or (2) the write data from said 
higher level device, the old data to be updated by the write 
data, and the old redundant data. 

7. A disk array apparatus according to claim 6 wherein said 
processor selects the operation to generate the new redundant 
data in accordance with a relationship between a length of the 
write data from said higher level device and a length of data 
per one revolution of one of said disk drives for storing the 
write data . 

8. A disk array apparatus according to claim 7, further 
comprising : 

a second redundant data generator present in said disk 
control device, for generating the redundant data, wherein said 
processor selects said second redundant data generating circuit 
to generate the redundant data when said one of said disk drives 
is busy, while said processor selects said first redundant data 
generating circuit when said one of said disk drives is not busy. 

9. A disk array apparatus according to claim 8 wherein said 
second redundant data generator carries out the operation to 
generate the new redundant data from either (1) the write data 
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from said higher level device, 'the old da-ta -bo be upda'ted by 
the write data and the redundant data of the data group to which 
the write data belongs, or (2) the write data from said higher 
level device and the data not to be updated by the write data 
of the data group to which the write data belongs; and wherein 

said processor compares a number of access times to said 
disk drives needed for a case where (1) the new redundant data 
is generated from the write data from said higher level device, 
the old data to be updated by the write data, and the redundant 
data of the data group to which the write data belongs, and for 
a case where (2) the new redundant data is generated from the 
write data from said higher level device and the data not to 
be updated by the write data of the data group to which the write 
data belongs, said processor selecting the manner of operation 
of said second redundant data generating circuit. 
10. A disk array apparatus, comprising: 

a plurality of disk drives for storing write data from 
a higher level device and storing redundant data used for the 
write data; 

a disk control device for transferring the write data 
between said higher level device and said disk drives; 

a difference data generating circuit present in said disk 
control device, for generating difference data from the write 
data from said higher level device and old data to by updated 
by the write data in one of said disk drives; 

a first redundant data generator present in said disk 
drive for storing the redundant data, for carrying out an 
operation to generate new redundant data from either (1) the 
difference data and old redundant data, or (2) the write data 
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£rom said higher level device , "the old da^a t:o be updat:ed by 
t.he wri'te dat^a, and "the old redundan't dat,a; 

a second redundanl: dat:a genera'tor present in said disk 
control device, £or carrying out an operation to generate the 
new redundant data £rom either (1) the write data from said 
higher level device, the old data to be updated by the write 
data and the redundant data of the data group to which the write 
data belongs or (2) the write data from said higher level device 
and the data not to be updated by the write data of a data group 
to which the write data belongs; and 

a processor present In said disk control device, for 
controlling the operations of said first redundant data 
generating circuit and said second redundant data generating 
circui t . 

11. A disk array apparatus according to claim 10 wherein said 
processor controls the operations of said first redundant data 
generator and said second redundant data generator such that 
a processing time of the write data including the redundant data 
is minimized. 

12 . A. disk array apparatus for storing dat.a used for a higher 
level device, comprising: 

a plurality of disk drives for storing write data from 
said higher level device and storing redundant data used for 
the write data; 

a disk control device for transferring the write data 
between said higher level device and said disk drives; 

a first redundant data generator present in said disk 
control device, for generating the redundant data; 

a second redundant data generator, present in one of said 
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disk drives for storing the redundant data, for generating 
redundant data used for the write data; and 

a processor present in said disk control device, for 
selecting one of said first and second redundant data generating 
circuits, wherein said processor selects one of said first and 
second redundant data generators when required to generate 
redundant data, 

wherein said first and second redundant data generating 
circuits have input thereto data comprising either (1) the write 
data from said higher level device, old data to be updated t>y 
the write data and the redundant data of a data group to which 
the write data belongs, or (2) the write data from said higher 
level device and the data not to be updated by write data of 
the data group to which the write data belongs. 

13 . A disk array apparatus according to claim 12 wherein said 
first and second redundant data generating circuits generate 
the redundant data in response to the write data from said higher 
level device input thereto. 

14 . A disk array apparatus for storing data used for a higher 
level device, comprising: 

a plurality of disk drives for storing write data from 
said higher level device and storing redundant data used for 
the data of a data group to which the write data from said higher 
level device belongs; 

a disk control device for transferring the write data 
between said higher level device and one of said disk drives; 

a redundant data generating circuit present in said disk 
control device, for generating new redundant data from either 
(1) the write data from said higher level device, old data to 
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be updated by the write data, and redundant data o£ the data 
group to which the write data belongs, or (2) the write data 
from said higher level devioe and data not to be updated by the 
write data of the data group to which the write data belongs; 
and 

a processor present in said disk control device capable 
of selecting an operation of said redundant data generating 
circuit in accordance with at least whether the one of said disk 
drives for saving said redundant data is in use. 

15. A disk array apparatus according to claim 14 wherein said 
processor selects (1) the write data from said higher level 
device, old data to be updated by the write data, and redundant 
data of the data group to which the write data belongs ^ if the 
one of said disk drives for saving said redundant data is in 
use • 

16. A disk array apparatus according to claim 14 wherein said 
processor is capable of selecting an operation of said redundant 
data generating circuit in accordance with (I) whether the one 
of said disk drives for saving said redundant data is in use, 
or (II) a comparison by said processor of a number of access 
times to said disk drives needed for a case where (1) the new 
redundant data is generated from the write data from said higher 
level device, the old data to be updated by the write data, and 
the redundant data of the data group to which the write data 
belongs, and for a case where (2) the new redundant data is 
generated from the write data from said higher level device and 
the data not to be updated by the write data of the data group 
to which the write data belongs . 

17. A disk array apparatus according to claim 16 wherein said 
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processor selects (2) the write data £rom said higher level 
device and data not to be updated by the write data of the data 
group to which the write data belongs ^ xf said processor's 
comparison result is that the number o£ access times to said 
disk drive's needed for a case where (1) the new redundant data 
is generated from the write data from said higher level device, 
the old ata to be updated by the write data, and the redundant 
data of the data group to which the write data belongs, is larger 
than the number of access times to said disk drives needed for 
a case where (2) the new redundant data is generated from the 
write data from said higher level device and the data not to 
be updated by the write data of the data group to which the write 
data belongs . 

18. A disk array apparatus according to claim 16 wherein said 
processor selects (2) the write data from said higher level 
device and data not be updated by the write data of the data 
group to which the write data belongs, if said processor's 
comparison result is that the number of access times to said 
disk drives needed for a case where (2) the new redundant data 
is generated from the write data from said higher level device 
and the data not to be updated by the write data of the data 
group to which the write data belongs, is equal to or less than 
the number of access times to said disk drives needed for a case 
where (1) the new redundant data is generated from the write 
data from said higher level device, the old data to be updated 
by the write data, and the redundant data of the data group to 
which the write data belongs. 

19. A disk array apparatus according to claim 16 wherein said 
processor selects (1) the write data from said higher level 
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device, old data t,o be updated by the write data, and redundant 
data of the data group to which the write data belongs, ±f the 
one of said disk drives £or saving said redundant data is in 
use . 

20. A disk array apparatus according to claim 16 wherein said 
processor is capable of selecting an operation of said redundant 
data generating circuit in accordance with (I) whether the one 
of said disk drives for saving said redundant data is in use 
or, (II) a comparison by said processor of the number of access 
times to said disk drives needed for a case where (1) the new 
redundant data is generated from the write data from said higher 
level device, the old data to be updated by the write data, and 
the redundant data of the data group to which the write data 
belongs, and for a case where (2) the new redundant data is 
generated from the write data from said higher level device and 
the data not to be updated by the write data of the data group 
to which the write data belongs, or (III) whether said processor 
detects that a redundant data update operation has succeeded 
or failed. 

21. A disk array apparatus according to claim 20 wherein said 

processor selects (1) the write data from said higher level 

device, old data to be updated by the write data, and redundant 

data of the data group to which the write data belongs , if said 

processor detects that the redundant data update operation has 

/ 

failed • 

22. A disk array apparatus according to claim 20 wherein said 
processor selects (2) the write data from said higher level 
device and data not to be updated by the write data of the data 
group to which the write data belongs, if said processor's 
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comparison resul'b is ^hal; lihe number of access 'times t.o said 
disk drives needed for a case where (1) t:he new redundant, data 
is generated from the write data from said higher level device, 
the old data to be updated by the write data , and the redundant 
data of the data group to which t.he write data belongs , is larger 
than the number of access times to said disk drives needed for 
a case where (2) the new redundant data is generated from the 
write data from said higher level device and the data not to 
be updated by the write data of the data group to which the write 
data belongs . 

23. A disk array apparatus according to claim 20 wherein said 
processor selects (2) the write data from said higher level 
device and data not to be updated by the write data of the data 
group to which the write data belongs , if said processor' s 
comparison result Is that the number of access times to said 
disk drives needed for a case where (2d the new redundant data 
is generated from the write data from said higher level device 
and the data not be updated by the write data of the data group 
to which the write data belongs, is equal to or less than the 
number of access times to said disk drives needed for a case 
where (1) the new redundant data is generated from the write 
data from said higher level device, the old data to be updated 
by the write data, and the redundant data of the data group to 
which the write data belongs. 

24. A disk array apparatus according to claim 20 wherein said 
processor selects (1) the write data from said higher level 
device, old data to be updated by the write data, and redundant 
data of the data group to which the write data belongs. If the 
one of said disk drives for saving said redundant data Is in 
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use . 

25. A disk array apparatus accorcLlng to claim 14 wherein said 
processor is capable o£ selecting an operation o£ said redundant 
data generating circuit In accordance with (I) whether the one 
o£ said disk drives for saving said redundant data is in use ^ 
or (III) whether said processor detects that a redundant data 
update operation has succeeded or failed. 

26. A disk array apparatus according to claim 25 wherein said 
processor selects (1) the write data from said higher level 
device, old data to be updated by the write data, and redundant 
data of the data group to which the write data belongs, if said 
processor detects that a redundant data update operation has 
failed . 

27. A disk array apparatus according to claim 25 wherein said 
processor selects (1) the write data from said higher level 
device, old data to be updated by the write data, and redundant 
data of the data group to which the write data belongs. If the 
one of said disk drives for saving said redundant data Is In 
use . 

28 . A disk array apparatus for storing data used for a higher 
level device, comprising: 

a plurality of disk drives for storing write data from 
said higher level device and storing redundant data used for 
the data of a data group to which the write data from said higher 
level device belongs; 

a disk control device for transferring the write data 
between said higher level device and one of said disk drives; 

a redundant data generating circuit present In said disk 
control device, for generating new redundant data from either 
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(1) the write data from said higher level device, old data to 
be updated by the write data, and redundant data of the data 
group to which the write data belongs, or <2) the write data 
from said higher level device and data not to be updated by the 
write data of the data group to which the write data belongs; 
and 

a processor present in said disk control device, capable 
of selecting an operation of said redundant data generating 
circuit in accordance with at least a comparison by said 
processor of a number of access times to said disk drives needed 
for a case where (1) the new redundant data is generated from 
the write data from said higher level device, the old data to 
be updated by the write data, and the redundant data of the data 
group to which the write data belongs, and for a case where (2) 
the new redundant data is generated from the write data from 
said higher level device and the data not to be updated by the 
write data of the data group to which the write data belongs, 

wherein said processor is capable of selecting an 
operation of said redundant data generating circuit in 
accordance with either a comparison by said processor of a number 
of access times to said disk drives needed for a case where (1) 
the new redundant data is generated from the write data from 
said higher level device, the old data to be updated by the write 
data, and the redundant data of the data group to which the write 
data belongs, and for a case where (2) the new redundant data 
is generated from the write data from said higher level device 
and the data not to be updated by the write data of the data 
group to which the write data belongs , or whether said processor 
detects that a redundant data update operation has succeeded 
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or failed. 

29. A disk array apparatus according to claim 28 wherein said 
processor selects (1) the write data from said higher level 
device, old data to be updated by the write data, and redundant 
data of the data group to which the write data belongs, if said 
processor detects that a redundant data update operation has 
failed. 

30 . A disk array apparatus for storing data used for a higher 
level device, comprising: 

a plurality of disk drives for storing write data from 
said higher level device and storing redundant data used for 
the data of a data group to which the write data from said higher 
level device belongs; 

a disk control device for transferring the write data 
between said higher level device and one of said disk drives; 

a redundant data generating circuit present in said disk 
control device, for generating new redundant data from either 
(1) the write data from said higher level device, old data to 
be updated by the write data, and redundant data of the data 
group to which the write data belongs, or (2) the write data 
from said higher level device and data not to be updated by the 
write data of the data group to which the write data belongs ; 
and 

a processor present in said disk control device^, for 
selecting an operation of said redundant data generating circuit 
in accordance with whether said processor detects that a 
redundant data update operation has succeeded or failed. 
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